SEE THE CHANGE USA

Bringing Physics to Middle Schools of America
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ANATOLIY V, GLUSHCHENKO
Ph.D., Physics

Chief Academic Advisor, Co-Founder
See The Change USA

Director, Center for Advanced Materials
and Optical Technologies, UCCS

Associate Professor of Physics, UCCS
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“The Big Problem”

 U.S. Department of Labor - By 2018, the U.S. will have
1.2 million job openings in science, technology,
engineering and math related fields.

Attrition of Science & Engineer students at the
University level: more than 40% of US students
switch majors or drop out.

Students in other countries are outperforming our
highest-achieving students: U.S. students scored
below 26 countries on mathematics, and below

21 countries In science. /
One Student Today, One Nation Tomorrow/



Why Physics?
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Europe & Asia vs. United States
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SEE THE CHANGE USA PHYSICS LAB

Bringing Physics to Middle Schools of Ame

Login

Welcome. Please log in below.

Password
" ?-'— \ :Qe""»er"ber'-' * Forgot Password?

OR

4
< 7

,;?
§‘23 !5 1
'rr/' -fl

)
Ris

One Student Today, One Nation Tomorrow/



Physics In Middle Schools &

Apolle Lunar Module

 Easy to follow Student Materials
 Logical Sequence of Topics

« Comprehensive Teacher Physics

Documents and Support Whatis it? A
Why is it important? &% -
« Thorough Assessment What it studies? L
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« And more! PR
: s The tem force iz covmected to the Dueractions gfbodies. Forswampla to move a rock you nesd to push
of pull it, orin other words, apply a force. The result of svery intesction will depend on the amount of
pusk - fogra.  Thersfogs, fiorce is the phyvsicsl guantity which charsctorizs: intsraction guantitativaly, of
. b & cartain pomber which talls how stione sither the push of pull iz, In eader to characterize g force we

i need fo baow [r5vafue (the amonnt of forca applisd) and alre fis direction and poine of apeiication.
Think shout this, for sxempla, if theee iz 8 zoocsr ball sitting at seet infont of vow, and vou mead to
practics your goal-msking abilitiss, dirsction is very important! You might kick the ball with the zams
awoi of foree svery tima, but if vou ignors dirsction, that is of mo help to vou making a gosl. Omce vou
tsks dirsction into aocopumt, wou can bepin siming for the geal. Az vou 322 where the ball snd: up with

Drawings and Tables and Graphs — OH MY! =sch kick:, you can then adjust at awsctly what point on the ball you spply the force. As you changs the
point of impact, the disaction that the ball soes inwill changs, a3 Figues 8.8,

et e IO

A Bty 18 14 )

Fizw= 8.8 Dirsction and point of application of forcs meatters!
It can be the differomce betwemn
Mot makingz 3 poal and. .. making 3 goal
Lat's supposs ons day you ar= walking slong the sidewalk.  All of a sudden you 233 & munaway baby
stroller {with a soreaming baby in if) beading into the :trest with a desperats mothsr mnning behind and
walline! You dacida to ba a hero and mun towands the strollsr. Yoo lmow that when wou got to it, vou will

7z

Drawing, Tables, and Graphs in Physics s SR
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Dave Csintyan
CEOQ/Co-Founder See The Change USA

Colorado Workforce Development Council
Business Owner

CEO, Colorado Springs Chamber
of Commerce

Ford Foundation Fellow...
Economic Development
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Career Pathways

Effective career pathways rely on coordination across education and
training programs in order to offer a clear sequence of industry-relevant
coursework and credentials to job seekers. Today's education and training
programs include online and in-person appaortunities.

Enter
Workforce workforce

training
in a variety of careers
[certificate]

Enter
workforce
in a variety of careers
University
High school R
[diploma or Enter
equivalent) workforce
in a variety of careers
Community .
coll Enter
Adult Basic ffﬁﬁff'f or -
Education certificate) im a variety of careers
[credential)
Organized Enter
labar minir‘f “u.rkf'ue

in & variety of careers

After being in the workforce, a person may choose to go back
for more credentials to make an upward or lateral career move,
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Industry Cluster

Anindustry cluster consists of large and small firms in a single industry.
Firms in industry clusters benefit from synergies of association related
to shared la uppliers, markets, technology,
aidis ; i

Small
Businesses

Large/Anchor
Firms

Support
Sectors

i
% \\-1.._..-/ i ke transportation,

"?*’*'rns AND S atilities, broadband, etc.
J'U.F.Pw CHAINS Includes access ta
- niversity and federal lab

- reseanch and development.

-.l .
A MFRasTRUCTURE
I.v.olr w\‘ﬂﬁl Includes education and

_ training systems
praduating jobseekers

“'ﬁﬂnmum‘:ﬂ.- ; ;
e with skills for entry-level,

mid-level, and advamced-
level eccupations.
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Sector Partnership

The partnership addresses common needs of employers and generates
coordinated solutions that benefit workers.

Outcomes for Employers
= 41% employers repart reductions
N in turnover
© + B4% employers report significant
i in productivit
I“d ust increases in pr ¥
K=12 ry « 100% emplayers report participation
. . \ members in Partnership was valuable
Adult basic education i
\  \ {Representatives from
: N\ irms i [ [
Community colleges - gy ¢ . . firms in a single industry)
D o @
Universities — g .
Community-based _ =
organizations i P
s f \
Human services / \ Convener
Hganizstions f.f Economic development
Organized labor organizations
Warkforce boards,
= one-stops
Strategic :
Outcomes for Workers Pa rtI"IE'rS
« 48% worker participants
exited poverty
= 18% higher earnings
= more likely to work and
in jobs with benefits
NATIONAL GOVERNORS ASSOCIATION Designs by |y {IRANERIRN SNSRI
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« Work ready employees

* Critical thinkers — across all

* Retention of today’s youth (career

« Home grown talent

What Will New Mexico
Communities See?

occupations

pathways)

One Student Today, One Nation Tomorrow//)




Customer/Funder Base

Students: ~3,600
Teachers: 42

Schools: 10
Supporters/Funders: 14

One Student Today, One Nation Tomorrow /



Supporters:
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- Schools
lemented:

— Carmel Middle School, Colorado Springs, CO

— Corpus Christi Catholic School, Colorado Springs, CO

— Lake County Middle School, Leadville, CO

— Academy for Advanced and Creative Learning, Colorado Springs, CO
— Chavez/Huerta K-12 Preparatory Academy, Pueblo, CO

— Sacred Heart Catholic School, Gallup, NM

— Fox Meadow Middle School, Colorado Springs, CO

— Panorama Middle School, Colorado Springs, CO

— Mountain Vista Community School, Colorado Springs, CO

— West Middle School, Grand Junction, CO

One Student Today, One Nation Tomorrow/



Performance Measures
Think Three Prongs

1. State Assessments:

Expect a 10% increase in scores in any area of science, per grade level, year
on year, continuously. (This is precisely what Carmel Middle School
experienced as our first adopter school.)

2. Curriculum Assessments:

These are school district specific and administered 1-3 times per year. These
are internal student growth assessments used as predictors and validators of
the state metrics.

3. National Assessment (ACT Aspire):

This speaks to the science component of this national assessment, is aligned
with the Common Core and is used as a prerequisite for taking the ACT in

11th grade and achieving the minimum score of a 21. (Harrison starts these
assessments with 3rd graders and year on year thereafter.) /
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Simple and Proven Solution Testimonials:

...Middle School See The Change USA physics was implemented in January
2014. After only three months, Sister Christi Ann Laudolff and Principal Barbara
Kozeliski reported the following:

“6th grade smoked the IOWA Assessment test! All students except three are
testing at a 7-10 grade level! These exceptions are new students and we don't
have any previous data on them. All other students test scores went up from
previous data. Most of the students are actually testing at a 9-10 grade level!
Sacred Heart is generally ahead of the rest of the country, sometimes as much
as 10%” -Sister Christi Ann Laudolff

Principal Barbara Kozeliski says “These are the best scores in the whole school!

Everyone's excited-even students! Physics works! Sr. Christi is thrilled!” /
One Student Today, One Nation Tomorrow/



‘ ‘ ...Response to See The Change USA physics program.

As a teacher, this curriculum is giving me the opportunity to integrate math and science
concepts with the students. Lessons are well planned and are student centered. As a
prior high school physics teacher, I would have loved to receive students into high
school with this type of background. As upper level teachers, we too, would have to
restructure the high school curricula.

The other part that I love 1s watching the insight happen. The students’ faces light up
when the “get” a concept or see connections to their lives. As they present answers, it 1s

easy to see when they understand and when they are simply parroting an answer.

The students are also building and reinforcing many skills in math, graphing, and higher
level thinking. -Sister Christi Ann Laudolff

Student responses:
“We’re learning a lot of science!”

“I love doing all the lab activities. It’s a lot better that reading the book and answering
questions.”

“The labs are a lot of fun.”

“This course really makes me think.”

One Student Today, One Nation Tomorrow/



SCHOOL DISTRICT TWO

HARRISON

Character Through Diversity,
Challenge & Accomplishment




See The Change
USA Presentation

Dr. Wendy Birhanzel
Curriculum, Instruction, and Assessment Officer
Harrison School District 2
Colorado Springs, CO




Background on HSD2

» District covers 19 square miles
> Inner city school district in Colorado Springs

» District serves 11,250 students

» Schools include:

13 elementary schools

1 K-8 community school

3 middle schools

1 high school preparatory academy
2 high schools

1Thome school academy

2 charter schools
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HSD2: Who are our students?

» 11,250 students

» 79% Free and Reduced
» 15% SPED

» 20% ELL

» Ethnicity
> 45% Hispanic
- 25% Black
> 25% White
> 5% Other
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HSD2 Strategic Plan:
Mission Possible 2013-2017

» Targets
> 90% Graduation rate(77.5%)

> 70% of seniors scoring a 21 or higher on ACT
(33.6%)
> 100% acceptance rate to college or military (79.5%)

> 70% of 8t graders earning credit for 9" grade
Integrated | (16.9%)
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History of See The Change USA
and Physics in HSD2

» August 2012 — Carmel started Physics for
most students

» January 2013 — All students at Carmel enrolled
in Physics for their Science course

» August 2014

o élrl] students at Fox Meadow Middle School enrolled in
ysics

> All students at Panorama Middle School enrolled in
Physics

> All students at Mountain Vista Middle School enrolled
In Physics

- All students at High School Preparatory enrolled in
Physics
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Current See The Change USA
Model in HSD2

» Every student takes
Physics in 61", 7t and 8t

» Units incorporate CO
standards through the
lens of Physics
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How does See The Change USA
support schools/districts?

» Kick off Planning Meetings
» Curriculum support
» Demonstrations

» Ongoing teacher support (in person and
online)

» Monthly (or more frequent) check-ins and
communication with leadership

» Ongoing meetings to provide feedback on
units and curriculum
@
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Why Physics In
Middle School?

» OUR STUDENTS

National epidemic — our students can’t compete

» Starts proficiency and connections with math, science, and
critical thinking

» Break stereotypes
> Engineering degrees
18% Women
4.5% Black
7% Hispanic
» Aligns with target goals
Graduate at a rate of 90%
Graduate 70% of seniors scoring a 21+ on ACT
Reach a 100% acceptance rate to college or military
Attain 70% of 8™ graders earning credit for 9t" grade Integrated |
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Impact

» Student Growth
- State test: 72 (typical is 35-65)

> 18t year cohort increased overall proficiency in
Reading, Writing, Math, and Science by 10%
points over 2 years

» Student Achievement

> 80% of students in physics receiving As and
Bs in math and science compared to 40% prior

> On district assessments, students in the
physics program performed 4-6% higher on
math and science assessments than those not
In physics program
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Future Impact

» Life
> Critical Thinking
- Understanding World Around Them
» Student Achievement
> Science
- Math
> Critical Thinking
- Language Arts
- Social Studies
» Student Opportunities
> Increase numbers of students accepted to college

> Increase students seeking careers in math and
science

~
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All leading to.....

Increasing the choices
students have In life
and the impact they
have on future society
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It’s all about the students!

» “I hated Science before starting Physics this year. Now it makes sense to
me C?ngi | even explain to my sisters how things work.” (lesha, FMMS 7t
grader

» “l was in Physics for two years at Carmel. Because of what | learned |
want to become an engineer.” (Mikala, 9" grader at Sierra HS)

» “l really hated math, but Physics helped me understand math better and
see how math is in everything we do.” (Ade, CMS 8t grader)

» “l didn’t even graduate high school and now my son is taking Physics in
middle school. It is crazy and | am so blessed for him to have this
opportunity.” (Karina, mother of CMS 7t grader)

»  “The material students learn is one thing; the confidence this instills in
students is priceless. Students have pride that they are in Physics and
they see it helping their understanding and achievement in all classes.
That is something data can’t measure.” (Ted Knight, founding Principal of
See the Change at CMS)
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Thank Youl!

Be Part of the Change...
Implement, Support, Contribute, Sponsor

www.seethechangeusa.org
Follow us on Facebook, Twitter, Linkedln, You Tube

Z




